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The covid-19 pandemic sweeping the world and has rendered a large 
proportion of the workforce as they are unable to commute to work. This has 
resulted in employees and employers seeking alternative work arrangements, 
including the software industry. Then comes the need for the global market 
and international presence of many companies to implement the global virtual 
teams (GVTs). GVTs members are gradually engaged in globalized business 
environments across space, time and organizational boundaries via 
information and communication technologies. Despite the advancement of 
technology, the project managers are still facing many challenges in 
communication. Hense, to become a successful project manager still a big 
challenge for them. This study is trying to identify the critical success factors 
(CSFs) for software project manager. A literature review was conducted to 
identify the CSFs. Next, an online survry was conducted to rank those factors 
according to their propriety. An online survey was distributed among the 


software developers, project managers, and academicans. The statistical 
package for social science (SPSS) version 22 was used to analyze the data 
collection. Twelfth CSFs were identified in this study. Also, the findings 
indicated that leadership skills factor is the highest factor level ranking in this 
study. 
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1. INTRODUCTION 

In the current global pendemic covid-19, the necessity for organizations to kickoff on working with 
new plans such as, virtual teams and remote working are seems to be part of the next step to consider [1]. 
Software project management is a type of project management that is solely concerned with developing or 
updating software [2]. Every project is transitory, with purpose of being completed within a particular time 
frame. Virtual projects are projects in which team members are spread across cities, states, nations, and/or 
time zones, making face-to-face contact difficult or impossible. Global virtual teams are the name given to 
such groups (GVTs). Project team members rely on technology for communication, i.e., teamwork tools, also 
known as information and communication technologies, because they operate from different places [3], [4]. 
covid-19 has rendered a big proportion of the workforce unable to commute to work, and start working from 
home. Gallup reported that 62% of employees start working from home and only 38% still working 
physically. Working virtually is a big challenge for many organizations [5], [6]. 

Current research on project managers are categorized in terms of their competency/competence, 
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selection, leadership, personality, and role in the literature review. In general, the Project Management 
Institute's Project Manager Competency Development Framework was used to aggregate 24 competency 
characteristics into four measures: communication, teamwork, attentiveness, and conflict management. In the 
UK, the construction industry presented a competency-based model for project manager performance to 
answer the question, "What makes a good project manager?" Twelve competencies are achievement 
orientation, initiative, information seeking, focus on client needs, impact and influence, directiveness, 
teamwork and cooperation, team leadership, analytical thinking, conceptual thinking, self-control, and 
teamwork and cooperation [7]. Competence-based measurements for the performance of construction project 
managers in developing nations, comprising four task competences in construction development (cognitive 
ability, job knowledge, task proficiency, and experience) [8]. 

Choosing the right project manager is a difficulty for any project-based business, according to 
reports [9]. When selecting project managers, competency/competence and performance were taken into 
account [10]-[11]. The top ten criteria for project managers selection are recognized communication, 
technical skills, stakeholder management, cost management, time management, education background, 
planning, leadership, team building, and professional certification. Hence, close communication is considered 
critical to the success fast track projects is considered important [12]. Primary the importance of 
communication, leadership could either smooth [13]. In the construction industry, selecting a project manager 
is always fraught with complexity and uncertainty [14]. As a result, establishing appropriate and methodical 
criteria for project manager selection, which must represent the project client's demands, is critical. 
Leadership has grown in popularity as a research topic for project managers. Project team leadership has 
been identified as an important component of project managers’ competency/competence in several studies 
[14]. There are several distinct forms of project team leadership in general. Different leadership styles in 
construction projects were investigated by [15]. 

Many studies recognized a connection between project team leadership and project success [16], 
[17], and also the fit leadership style to project types and project teams [18]-[21]. The literature study reveals 
a number of research interests in project manager personality. Rather than being gloomy, project managers 
should be optimistic since optimism helps them overcome challenges in the workplace, whether it is innate or 
learned [22] .Talkative project managers are more likely to improve project performance and reach project 
success [23]. Project managers’ personalities have an impact on their leadership abilities [24]. Project 
managers’ personalities, on the other hand, have an impact on their competency/competence. They argued 
that project managers with varied personality qualities may differ in terms of psychological adjustment to job 
stress, according to construction studies on the personality of project managers [25]. Risk may be viewed and 
dealt with differently by project managers with different personality qualities [26]. Project managers' 
personalities have a big impact on team communication, dispute resolution, and team leadership [27]. As 
mentioned, some general studies have identified the role of project managers in customer satisfaction, team 
building, knowledge management, innovation management, and change management. 

In the early 1980s, signifying that personal skills are face to face behaviors that people use when 
they demand to achieve something useful with help and through others [28]. It was seen as a set of behaviors 
and skills that distinguishes a good management. They argue that a good people manager must be able to 
communicate effectively [29]. Successful project managers understand the importance of efficiently 
managing people in projects by possessing and implementing a variety of people management skills. They 
argue that project managers should learn and practice good interpersonal skills such as empathy for others' 
feelings [30]. Considers that true project leaders inspire their teams and make everyone glad to be a part of 
the project's mission and organization [31]. Considers that project managers are more likely to complete their 
tasks if they earn the respect of their team members by acting politely and reasonably [32]. They believe that 
solid and effective people skills are more important than technical skills for project managers. People project 
managers that are effective motivate their team members to think "beyond the box." And come up with 
innovative ideas based on the strength of the data gathered [33]. 

More importantly, in construction project management, decision makers, safety coordinators, 
organizers, team workers, motivators, planners, process controllers, inspectors, diplomats, quality 
coordinators, communication facilitators, and implementers all have roles to play, and which role a 
construction project manager will play depends on personal maturity and the nature of the project [34]. Some 
initiatives fall short of expectations due to a lack of enthusiasm, poor human relations, low productivity, and 
a lack of staff engagement [35]. According to a review of the management literature, early motivational 
theorists and authors believe that a good manager must demonstrate concern for people, create trust, 
demonstrate sympathy, and involve people's emotions, for example, in problem resolution [36], [37]. Trust 
and teamwork are two more subjects that have been identified as important to project managers, such as 
creating intra-organizational trust and project success [38], [39]. Project managers work to build inter- 
organizational trust, which allows project partners to collaborate effectively [40]. Working relationships are 
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often recognized as requiring a high level of trust. According to several studies, creating trust is a crucial 
people skill for project managers to possess. They must develop levels of loyalty with team members in such 
a way that both sides appreciate each other and their shared values [41], [42]. 

In terms of the project manager's personality, relationship performance and quality are also taken 
into account. Relationship-oriented objective metrics and relationship-oriented subjective measures are split 
into the relationship performance index [43]. The index can be used by project managers to measure, 
monitor, and enhance relationship management performance. When establishing the relationship quality 
framework, on the other hand, teamwork, commitment, and trust were identified as three qualities of 
relationship quality, all of which could not be achieved without the assistance of a project manager [44]. The 
communication of team members from a different cultural background should be considered. Culture may be 
divided into organizational, national and functional [45]-[49]. Email communication, for example, is not 
preferred by managers in eastern nations such as Korea and Japan because it might cause animosity among 
team members. The cultural theme is linked to conflict in global virtual teams, and this has an impact on their 
performance. Understanding diverse cultures is a crucial people skill, and managers must be aware of the 
different cultures' values and beliefs [50]. Creating an environment of trust and support in problem 
resolution, motivating team members, fostering open and effective communication, and offering suitable 
communication tools, strategies, and systems are all criteria for effective project team management [51]. In 
conclusion, according to the studies above, we identified the critical success factors (CSFs) in general and for 
software project manager. They include leadership skills, communication skills, decision making skills, 
analytical thinking skills, technical skills, optimistic, education background, building trust, teamwork skills, 
personality, focuses on Clint's needs and finally, understanding different cultures. 

The paper is organized as; section 1 is the introduction, the related works is presented including the 
definitions of software projects and CSFs for software project manager according to the literature. Section 2 
presents the research methods and process, then the results and discussion are discussed in section 3. Finally, 
section 4 presents the conclusion and future work. 


2. RESEARCH METHOD 

A systematic literature review is the first step in this research systematic literature review (SLR). As 
shown in Figure 1, the SLR starts with planning the review, then identifying the study, selecting the 
publications, and finally data extraction. To answer the first research question (RQ), a systematic literature 
study was conducted: 

What are the CSFs for a software project manager? 

RQ1: What are the CSFs for a software project manager? In addition, the researchers conducted a survey to 
address the following second RQ. 

RQ2: How are these CSFs ranked? 

In this study, a SLR was carried out. The SLR begins with planning the review, identifying the 
study, selecting the papers, extracting the data as revealed in Figure 1. To answer the first research question, 
a systematic literature review was carried out: 

RQ1: What are the CSFs for software project manager? 


Planning the .1 Research .1 ii = Synthesizing .1 


review identification the data 





Figure 1. Research methodology and process 


2.1. Systematic literature review 
2.1.1. Planning the review 

We begin by laying out a strategy for conducting a systematic literature review. We start by scanning 
particular databases, journals, electronic publications, and conferences for precise terms and resources. 


2.1.2. Research identification 
The initial step in this study is to identify precise terms and keywords related to the research topic. 
General keywords were used to find noteworthy publications about software projects and CSFs for software 
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project managers. This is done in order to obtain relevant published articles from conferences, archival 
journals, and electronic books from Emerald, IEEE, Elsevier's, IGI, and Scopus, five electronic databases. 


2.1.3. Papers' selection 

To choose the papers, we employed two methods: archival journals and conferences, as well as a 
combination of the two. The first list was created by reading the abstract and conclusion of the articles, and 
the second list was created by reading the whole manuscript with all of the details. In the end, only 52 papers 
were examined. Our findings are based on publications from nine electronic databases, including IEEE 
Explore, Science Direct, Research Gate, Springer Link, ACM, IOP, Wiley Online, IET Library, and Google 
Scholar, that were published in archival journals, conferences, and electronic books. Between 2000 and 2021, 
the research papers considered in this study were published. The shortlisted research was published 
throughout the year, with dissemination to public places and presentations. For this study, a total of 52 
articles were used. 


2.1.4. Extracting the data 
The researchers extract information about CSFs for software project managers from the selected studies. 


2.1.5. Synthesizing the data 

The researchers chose major papers in order to cover the literature on CSFs for software project 
managers in depth. The researchers began to understand software projects and software project managers by 
studying basic definitions of software projects and software project managers. The study discussed the most 
important CSFs for software project managers. The study was divided into two halves, the first of which was 
concerned with gathering information on the definition, concepts, and management of software projects, and 
the second of which was concerned with CSFs for software project managers. Table 1 contains all of the 
definitions for these variables. 


Table 1. Definition of CSFs 








No. CSFs Definitions 
1 Leadership Skills Takes control, gives direction, takes responsibility [18] 
2 Communication Skills Display behaviors of coordination [1] 
3 Decision Skills Make decisions to do things better and effectively [12] 
4 Analytical Thinking Gets to the heart of complex problems [50] 
5 Technical Skills The ability to use project management tools [9] 
6 Optimistic Be positive [22] 
7 Education Background Be educated such as having a certificate [18] 
8 Building Trust Having trust between software project manager and team members [1] 
9 Teamwork Skills Able to manage a group of people as a team [9] 
10 Personality The way to behave [51] 
11 Focuses on clients' needs Do what the customers want [51] 


12 Understanding different cultures Have knowledge in peoples' cultures and backgrounds [50] 





2.2. Data collection/survey 

A survey is an effective tool for emphasizing the value of research [52]. To answer the second 
research question, an online survey was sent to 60 academics, developers, and software project managers. 
The data was analyzed using the statistical package for social science (SPSS) version 22. The questionnaire 
had four closed-ended parts and a total of 15 questions. The SPSS version 22 was utilized to analyze the data 
in this study. The second RQ is addressed by this survey: 
RQ2: what is the ranking of these factors? 


3. RESULTS AND DISCUSSION 
3.1. Results of systematic literature review 

From 55 papers, the first research question was answered as the CSFs for software project manager 
is shown in Figure 2. These factors also listed with sources in Table 2. 


3.2. Results of data collection/survey 
3.2.1. Reliability and validity test 

Validity demonstrates an instrument's ability to measure what it purports to assess, whereas 
reliability demonstrates how consistent and trustworthy a survey is. The questionnaire was evaluated and 
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reviewed by two specialists in English language and questionnaire design to confirm its validity. Their 
recommendations and feedback were taken into account, and the questionnaire was updated. After then, a 
pilot study was carried out. As a result, a total of 20 questionnaires were distributed through online survey 
(Google survey), with 18 respondents completing the survey. SPSS 22 was used to analyze the data. The 
reliability test was also performed on data from the pilot study for other components of the questionnaire that 
are not the focus of this study. 


Leadership 
Understand 
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Critical 
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Figure 2. CSFs for software project manager 


Table 2. CSFs for software project manager from SLR 











No. CSFs Sources 
1 Leadership Skills [7], [9], [13], [15]-[19] 
2 Communication Skills [9], [28], [29], [30], [34], [51] 
3 Decision Skills [34 
4 Analytical Thinking [34] [51] 
5 Technical Skills [9], [33], [51] 
6 Optimistic [22], [23] 
7 Education Background [8], [9], B4 
8 Building Trust [36], [38] [39], [43], [44], [50] 
9 Teamwork Skills [9], [34] 
10 Personality [21], [24]-[27], [31]-[35] 
11 Focuses on clients' needs [14 
12 _ Understanding different cultures [45]-[50] 








3.2.2. Respondents’ characteristics 

After removing the damaged case and examining the outliers, the final sample revealed that 70% of 
responders were men and 30% were women. Thirty percent of those who responded were between the ages 
of 26 and 35. Middle Eastern respondents made up 53.3 percent of the total. Because the study's focus was on 
IT companies, 71.7 percent of respondents worked in the field. 88.3 percent of those polled had a bachelor's 
degree. 71.7 percent of those polled work in IT, such as software project managers. Around 23.3 percent of 
the samples have 11-15 years of work experience. Finally, 66.6 percent of the population is employed in the 
private sector. Table 3 provides more detailed information on the demographic characteristics of respondents. 


3.2.3. Reliability and validity test 

According to the online survey, Table 4 shows the ranking of CSFs for software project managers 
according to their propriety level. The highest level of CSFs for software project manager are leadership 
skills. On the other hand, the lowest level of CSFs for software project manager is personality. 

The following review of the literature on software project managers, some variables that contribute 
to their performance were identified. Leadership capabilities, communication skills, decision-making skills, 
analytical thinking skills, technical skills, optimism, education background, creating trust, teamwork skills, 
personality, focusing on Clint's needs, and ultimately comprehending diverse cultures were all investigated. 
Furthermore, the research revealed that leadership qualities are the greatest level of factor for these aspects. A 
personality, on the other hand, is the lowest level of factors. More information on the ranking of these factors 
may be seen in Figure 3. 
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No Percent No Percent 

1 Gender 5 Education level 
Female 30% Undergraduate 88.3% 
Male 70% Postgraduate 11.7% 

2 Age 6 Qualification 
Less than 26 Academic 18.3% 
26-35 30% Software Project Manager 76.7% 
36-45 43.3% Software developer 
46-55 20% 7 Work experience 
More than 55 Less than one year 

3 Nationality 1-5 years 23.3% 
Asian 45% 6-10 years 20% 
Middle East 53.3% 11-15 years 23.3% 
European 16-20 15% 
North America More than 20 years 
South America 8 Organization type 

4 Industry Government 21.2% 
Academic 28% Semi government 11.7% 
Information Technology 71.7% Private 66.6% 





Table 4. Frequency and ranking of CSFs for software project manager 








Percent Rank 
Leadership Skills 61.7% 1 
Communication Skills 53.3% 2 
Teamwork Skills 51.7% 3 
Analytical Thinking 50% 4 
Decision Skills 48.3% 6 
Education Background 45% 3 
Focuses on clients' needs 45% 5 
Technical Skills 31.7% 7 
Building Trust 30% 8 
Optimistic 23.3% 9 
Understanding different cultures 21.7% 10 
Personality 1.7% 11 





Ranking of Critical Success Factors (CSFs) 
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Figure 3. Ranking of CSFs for a software project manager 


CONCLUSION 


70 


In conclusion, GVTs relies on communication, collaboration, and information exchange. Despite the 
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advancement of technology, the project managers of these teams still are facing many challenges to 
communicate with their teams smoothly. So, become a successful project manager still a big challenge for 
them. The present literature on CSFs for software project manager identified the factors such as: leadership 
skills, communication skills, decision making skills, analytical thinking skills, technical skills, optimistic, 
education background, building trust, teamwork skills, personality, and finally, focuses on Clint's needs. 
Online survey was conducted to rank these factors. Future research should be conducted to find out more 
CSFs factors that influence software project managers in the long term because of the world pandemic. 
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